Rabbit alveolar macrophages after inhalation of soluble cadmium, cobalt, and copper: a comparison with the effects of soluble nickel.
Rabbits were exposed to aerosols of chlorides of cadmium, copper, and cobalt (0.4-0.6 mg/m3 as metal) for 1 month (5 days/weeks and 6 hr/day). The effects of alveolar macrophages were compared with earlier reported effects of nickel chloride (0.3 mg/m3 as Ni). Effects of Cd2+ exposure resembled those of Ni2+ exposure. The number of macrophages in lavage fluid and the variance of cell diameters were thus increased and many cells contained lamellated inclusions. Contrary to macrophages from Ni2+-exposed rabbits, the surface of about 50% of the cells had cytoplasmic blebs. However, such cells were rarely seen by scanning electron microscopy. There were significantly more polymorphonucleated neutrophils and small lymphocytes, suggesting lung parenchymal damage. Cells from Cd2+-exposed animals, like cells from Ni2+-exposed ones, showed an increased oxidative metabolic activity after stimulation with Escherichia coli bacteria. Bactericidal capacity, on the other hand, tended to be enhanced rather than decreased, as in the nickel experiment. After CO2+ exposure, the number of macrophages was slightly increased in the lavage fluid and the cells showed an increased metabolic activity both at rest and upon stimulation with bacteria. Cu2+ exposure gave a slight increase in lamellated inclusions in the macrophages.